Faster weaning from mechanical ventilation in ICU reduces the side effects of long-term mechanical ventilation and the cost of admission to the hospital. The objective of this study was to investigate the effect of vitamin D supplement on the facilitation of weaning in the stroke patients. In this study 99 stroke patients who were admitted to the ICU and intubated due to a fall in their level of consciousness entered the study. The level of 25 (oh) D was assessed in all of the patients and then they were divided into two different groups based on their level of vitamin D. Those included in group A (33 patients) had the vitamin D level of higher than 20 ng/ml and those in the other group (66 patients) had the vitamin D level of lower than 20 ng/ml who themselves were further divided into the two groups of B and C randomly (each consisting of 33 patients). The patients in group B received intramuscular vitamin D3 and tablet of calcium D. In the meantime, placebo was administered to the patients in group C. At the end of the intervention the mean level of vitamin D was 28.04±10.3 ng/ml in group A, 8.85±2.3 ng/ml in group B, and 10.52±4.81 ng/ml in group C. The mean durations of intubation for patients in groups A, B, and C were 13.81 days, 15.96 days, and 15 days, respectively. The patients in group A had the least duration of intubation. The three groups were significantly different as regards the duration of patients' intubation (p<0.05). However, the difference between groups B and C was not statistically significant (p>0.05). The results of this study indicate the effect of vitamin D on accelerating the weaning of patients in the intensive care unit in stroke patients.
INTRODUCTION
Mechanical ventilation is one of the most common forms of medical treatment prescribed for patients admitted to Intensive Care Unit (ICU) (1) .
More than 90% of adult patients in critical condition need mechanical ventilation in ICU. However, it might cause adverse effects in their cardiovascular system, respiratory system, gastrointestinal tract, musculoskeletal system, water and electrolyte status, and psychological condition on the one hand and increase healthcare costs on the other (2) . Currently, cerebrovascular diseases are the second leading cause of death and the sixth most common cause of disability in the world. Investigations suggest that they will become the 4 th leading cause of disability by 2020 (3) . Each year, stroke causes the death of 5.5 million people in the world more than two thirds of which occur in developing countries. In Iran, it also causes the death of thousands of people each year (4, 5) .
In industrial countries, the prevalence of stroke is 5 per 1000 population while in developing countries it is 5-10 per 1000 population (7) .
Vitamin D is a fat-soluble vitamin which plays an important role in regulating the level of calcium in the blood. Its storage form is 25 (oh) D and its level in the blood depends on the radiation of ultraviolet rays to the skin and the reception of sufficient food and nutritional supplements (8) .
Lower than 20 ng/ml serum levels of 25 (oh) Dare considered vitamin D deficiency; levels in the range of 21-29 ng/ml are regarded as ineffective; and levels above 30 ng/ml are considered to be the sufficient level of vitamin D (9, 10) .
In a study which was conducted in Isfahan, Iran, 93.5 % of the total 158 ICU patients under study suffered from vitamin D deficiency (11) . Patients in critical condition who are hospitalized in ICU suffer from vitamin D deficiency for various reasons. Besides being in critical condition, therapeutic measures such as surgery, liquid therapy, cardiovascular bypass, and plasma replacement may reduce their vitamin D level. In addition, patients hospitalized in ICU are at greater risks of disruption in vitamin D axis due to decreased contact with sunlight, immobilization, the increase in the conversion of 25 (oh) D to 1.25 (oh)2 D3, inflammation, disruptions in the liver, parathyroid, and renal functions, reduced resistance of body organs, and nutritional deficiencies (12, 13) .
In their study, Verceles et al. demonstrated that there is a significant relationship between vitamin D deficiency and the need for long-term respiratory protection. However, they observed no relationship between the level of 25 (oh) D and successful weaning from mechanical ventilation (14) . Bearing these in mind, we aimed in this study to investigate the effect of vitamin D supplement on the facilitation of weaning in the stroke patients hospitalized at the ICU of Alavi Hospital in Ardabil, Iran.
METHODS
In this study which was a clinical trial, 99 stroke patients who were admitted to the ICU of Alavi Hospital in Ardabil in the first half of 1396 and intubated due to a fall in their level of consciousness entered the study. Patients were selected using convenience sampling method and entered the study after achieving consent from their relatives. Sampling process continued until the desired sample size was reached. The inclusion criteria were being at the age of 20 years or more, suffering from stroke, and being intubated. The exclusion criteria, on the other hand, were death during the first 48 hours after stroke, pregnancy, being under treatment with vitamin D supplement, having pulmonary diseases, consuming corticosteroid, having malabsorption syndrome, suffering from chronic kidney diseases, and having metastatic cancer.
The information about the age, gender, and underlying diseases of the patients was collected using a questionnaire. Furthermore, the information about their serum level of vitamin D was collected from the laboratory test results obtained for each patient.
The level of 25 (oH) D was assessed in all of the patients and then they were divided into two different groups based on their level of vitamin D. Those included in group A (33 patients) had the vitamin D level of higher than 20 ng/ml and those in the other group (66 patients) had the vitamin D level of lower than 20 ng/ml who themselves were further divided into the two groups of B and C randomly (each consisting of 33 patients). The patients in group B received vitamin D3 300,000 IU through intramuscular injection up to three doses per week as well as a tablet of calcium D (500 mg) on a daily basis. During this time, placebo was administered to the patients in group C. At the end of the intervention, the success of weaning and the time needed for its implementation were compared in the three groups.
STATISTICAL ANALYSIS
The results were reported as mean ± standard deviation (SD) for the quantitative variables and percentages for the categorical variables. The groups were compared using Anova the t-test.
A P value ≤ 0.05 was considered statistically significant. All the statistical analyses were performed using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA) for Windows.
RESULTS
According to the data collected through questionnaires, 13 patients (13.13 %) were distributed in the age range of 21-40 years, 31 patients (31.31%) in the age range of 41-60 years, 41 patients (41.41%) in the age range of 61-80 years, and 14 patients (14.14%) in the age range of 81-100 years. The mean age of the patients was 60.64 years. The differences among the groups as regards the age distribution were found to be statistically significant (p<0.05).
From the patients investigated in this study, 54 cases (54.54%) were male and 45 cases (45.45%) were female. The differences among the groups as regards the number of patients with different genders were also found to be statistically significant. The gender distribution of patients in the groups under study is presented in Table 1 . 3 / 5 Among the patients under study, 74 cases (74.74%) suffered from ischemic stroke and 25 cases (25.25%) suffered from hemorrhagic stroke. There was no statistically significant difference among the groups as regards the types of stroke (p>0.05).
10.1% of the patients in groups B and C and 20.2% of the patients in group A had no history of previous illnesses. The most prevalent underlying disease in the patients under study was hypertension which was observed in 10.1% of the patients in groups A and B and 11.11% of the patients in group C. 1.01% of the patients in group A, 5.05% of the patients in group B, and 3.03% of the patients in group C had a history of previous stroke ( Table 1) . As to the previous illnesses and underlying diseases, no significant difference was observed among the groups (p>0.05).
The mean level of vitamin D was 28.04±10.3 ng/ml in group A, 8.85±2.3 ng/ml in group B, and 10.52±4.81 ng/ml in group C ( Table 1 ). The differences among the groups in this regard turned out to be statistically significant (p<0.05). Figure 2 shows the distribution of patients in terms of their serum level of vitamin D.
The mean durations of intubation for patients in groups A, B, and C were 13.81 days, 15.96 days, and 15 days, respectively (Tables 1 and 2) . The patients in group A had the least duration of intubation. The three groups were significantly different as regards the duration of patients' intubation (p<0.05). However, the difference between groups B and C was not statistically significant (p>0.05).
DISCUSSION
Pulmonary function plays a vital role in the successful isolation of patients from long-term mechanical ventilation known as weaning (15, 16) . Vitamin D deficiency is common in ICU patients who need long-term mechanical ventilation. Therefore, it is logical to expect a higher probability of successful weaning in patients with higher concentrations of 25 (oH) D (14) .
In a study which was conducted by Verceles et al., a number of ICU patients needing long-term mechanical ventilation were investigated for the relationship between concentration of 25 (oh) D and successful weaning. They divided the patients into two groups based on their 25 (oh) D concentration (those with vitamin levels of higher than 20 ng/ml were assigned to normal group and those with lower levels than that were assigned to deficiency group). Then, the relationship between the concentration of this vitamin and weaning was investigated. From the total number of 183 patients studied by them, 61% suffered from vitamin D deficiency. However, they observed no significant relationship between the concentration of vitamin D and successful weaning (14) . This finding, however, is inconsistent with the findings obtained in our study. In another study which was conducted by Inamo et al. in a pediatric hospital in Japan, it was revealed that the level of vitamin D is quite low in patients with lower respiratory tract infections and that there is a significant relationship between the deficiency of this vitamin and the need for respiratory protection (17) . Similarly, in a meta-analysis conducted by Gaksch et al., a significant relationship was found between vitamin D deficiency and the increase in mortality and morbidity among critically ill patients (18) .
In our study, the patients with normal level of vitamin D were isolated from mechanical ventilation system significantly faster than those who suffered from vitamin D deficiency. In patients with vitamin D deficiency, even the prescription of this vitamin could not reduce the duration of intubation. Put another way, the intubated patients who had a normal level of vitamin D at the beginning of hospitalization had better weaning compared to those who suffered from vitamin D deficiency.
Given the importance of patients' faster weaning from mechanical ventilation in ICU and the relationship between lower levels of vitamin D and the prolongation of weaning process which itself leads to an increase in the duration of ventilator dependency and prolongs hospitalization in ICU, it seems that by conducting more studies on this issue with larger sample sizes, more effective ways can be identified so as to increase the level of vitamin D in such patients.
